BLACKFOOT

GLACIER COUNTY

The Blackfoot site is located four miles northeast of Browning at 4§ 3520 N
and 112 52 35 W (Site No. 53 on Map 11-1). Elevation at the site is 4,280 feet.
This monitoring site is part of the Wind Regional Energy Assessment Pro-
gram run by Oregon State University for Bonneville Power Administration.

The site is in a rolling grasslands area near the Rocky Mountain Front. Itis
less than 20 miles east of Glacier National Park. The site is representative of a
large area. Access to the area is reasonable, with an all weather highway run-
ning through the middle of the high wind area. Dirt roads criss-cross the area,
Winter access is sometimes hampered by drifting snow and severe weather
conditions.

The site is located on the Blackfeet Indian Reservation. Electrical service in
the area is provided by the Glacier Electric Cooperative. One 115 kV line runs
into Browning from Cut Bank. The nearest commercial airport is located in
Cut Bank, nearly 30 miles to the east. Air traffic generally is light.

Collection of wind data began in October 1981, when a wind-run anemom-
eter was installed. Summaries of this data are presented in Appendix C. A
data logger was installed on July 30, 1984. Data through October 29, 1985
were available for analysis. BPA currently plans to continue monitoring at the
site at least through 1989. The anemometer height is 30 feet.

Data recovery was fair to excellent, ranging from 67.8 percent in December
to 100.0 percent in April and June. Overall data recovery was 89.4 percent.

Average monthly wind speeds ranged from 11.2 miles per hour in July to
26.1 miles per hour in February. Average annual wind speed was 16.4 miles
per hour.

Average monthly wind power ranged from 87.1 watts/m? in July up to
1,300.7 watts/m? in February.

Average seasonal wind speeds were 13.4 miles per hour in the summer, 17.3
miles per hour in the autumn, 23.9 miles per hour in the winter, and 15.2 miles
per hour in the spring. In the winter, the highest wind speed occurred in mid-
morning. In the spring and autumn, highest winds happened mid-morning to
mid-afternoon. High winds in the summer were somewhat later, in late after-
noon. Diurnal range of average wind speeds was greatest in the winter and less
so in the summer and autumn. The range was smallest in the spring.

The most commen wind directions were southwest to west. With the excep-
tion of winds from the east-southeast through the south, winds from other
directions were minimal. By direction, average winds speeds ranged from 20.1
miles per hour from the south-southeast and west-southwest to 8.0 miles per
hour from the east-northeast.




Table IV - 64
Monthly Wind Speed Distribution

GLACIER COUNTY - BLACKFOOT
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Percentage Frequency Summary for Wind Speed

GLACIER COUNTY - BLACKFOOT
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Percentage Frequency Summary for Wind Speed

GLACIER COUNTY - BLACKFOOT

(SPRING)
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Table IV - 67

Percentage Frequency Summary for Wind Speed

GLACIER COUNTY - BLACKFOOT

(SUMMER)

07/30/84 - 10/29/85
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Table IV - 68

Percentage Frequency Summary for Wind Speed

GLACIER COUNTY - BLACKFOOT
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Table IV - 69
Annual Wind Rose Distribution

GLACIER COUNTY - BLACKFOOT

07/30/84-10/29/85

NN TOTAL  <DIRECTION

WY N

W

SSW  SH  WSH

SE  SSE

ENE ESE

NNE  NE

N

DIRECTION>

SPEED {M/SEC)

SPEED (MPH)

o wu o FUFHRLMEND-VWLOOZO
SO MONMMR OO TUOMFRNOON NSO,

.........................

OO A MM SN WYY O P P00 00 00 et ) U P

ot -

U e A
OSSO MONM~ WO OMM— WO MU
........................
0011122334455556778891m5
— —

3709873900886097448574771
.....................

0011345466444433332207422

0001221323333211221131000
------------------------

0000000000000000000000000

OO~ MO MMNNNNNAANAN A1 OO0 00 0

-------------------------

COOoOoOoOCoOCOoOCOODDDCOOOOCODOOOO

0011323211211111010000000
--------------------

0000000000000000000000000

OO OO MO IWOWWHRWWOWW W MO O W NN
lllllll L] - L] - » - - - - L L L L . . - i 4

COO0OOCCOoOOOO OO OO OOO-HOoOOO0

O ONNIW AN mi O et O vt v €0 1 00 00 00 M e =+ Oh
.........................

OO0 OCDOmtrmOrAdrm O AO0OO0OMONNAO

CONNNMWUWOM ST M S IO S W ST WD WU S OO et
.........................

OO0 OOOCOCoOOODOOOOOOC OO~ 0O

O A OMMON N AN NAN AN A N N—-O O

-------------------------

OO0 OO DO OoOOoOOoOOoOoO

QO NMOMUO MM MO MO OO rt = O L™ O el e
-------------------------

CODOO0DO0O00C OO OO O oOo o

QNS NS MO S M S 0N MO WO D WD

-------------------------

COoODOOoDO0O00O0O0D 0o OO0 COo OO OO

COOet NN M ST MO =i OO OO P WD )

-------------------------

OO OoOOOOoODoO Lo OO C DO OOoDOoOOoDO O

COO=NANANTUOWSE MMed et Med e A N 2O
-------------------------

COO0OOoOOoODLOCoODOOOOoOOCOOoOOoOoOOD o

Ot =M MANNM—~ A OO0 000~ OO00

-------------------------

oo oo COoOC OO CoOoOCoOOCOoo

0001112211110000000000000
........................

0000000000000000000000000

OO AN MN—O~ OO0 0O~ oo OO o
-------------------------

OO oOooOoOOoO oo OooocoooCoCocoOo

CSrAm—t O N =N A—N OO0 - OO0 OO DO OO O
-------------------------

OO OLOoO OO oOoO

COerd A, M MMM NN M N M- OO0 O

-------------------------

COoOCOoODOoDOoOOOoOOOOoOoOoODOoODOOoOOCOOOO

COO0ODOOOO0LOOOO DO OOOO OO0 C O
.........................
S NS CR OO NMT OO CWLOWn OO
E T TT YT T YN YY Y ¥
L s B e B e B I e N e N I e e e N N N N N N ]
........................
Cr-MNMT OO AN O~ OO WnOWw
o e e e e O O )

VIO ww o E - JWN~TT O

132

=

=T,
[

AV SPEED

3.9 100.0 TOTAL

2.8

3.3 1.1 25.3 13,5 2.4

5.8

1.3 L1 32 47 64 9.6

1.6

4.1

TOTAL
AV SPEED

(MPH)
AV SPEED
(M/SEC)

9.8 12.3 16.1

9,1 12,7 17,8 20,1 14.0 13.3 17.9 20,1 15.2 9.6

9.8 8.0
4.4 3.6

9.4

11.6

(MPH)
AV SPEED

(M/SEC)
SOURCE:

79 9.0 63 59 80 9.0 68 43 44 55 7.2

5.7

4.1

4,2

5.2

GEORESEARCH, INC,



€el

WIND SPEED

24
20
16

12

Figure1V -7
Annual Wind Rose
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Coefficients of Weibull Distribution
GLACIER COUNTY - BLACKFOOT
07/30/84-10/29/85
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FACTOR (C)

SCALE

{M/SEC)
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CUT BANK

GLACIER COUNTY

The Cut Bank site is located in a gently rolling area about 12 miles north
of Cut Bank at 48 47 54 N and 112 19 37 W (Site No. 55 on Map 1I-1).
Elevation at the site is 4,120 feet. This site was established by the Bureau of
Reclamation as part of its Northern Great Plains Wind Energy Study. The
Department of Natural Resources and Conservation assumed responsibility
for the monitoring site in October 1982,

The site is on the Great Plains about 40 miles east of the Rocky Mountain
Front and about 50 miles west of the Sweetgrass Hills, The land in the area
is used predominantly for agriculture. While most of the land is privately
owned, there are a few sections of state and federal land. The Blackfeet
Indian Reservation lies a few miles to the west. Interstate Highway 15 runs
near the site, and many county roads cross the area.

Electrical service in the Cut Bank area is provided by Glacier County
Electric Cooperative, A 115-kV transmission line runs east-west through
Cut Bank. The nearest commercial airport is at Cut Bank, approximately 15
miles to the south. Air traffic in the area generally is light.

Collection of wind data began on June 3, 1981, and continued through Au-
gust 3, 1983. Data from the wind sensors were continuously recorded on cas-
sette tape at the site. These tapes were further processed by computer to yield
hourly averages of wind speed, wind direction, the average cube of the hourly
speed, and standard deviation of the hourly speed. In addition, the maximum
and minimum instantaneous values of wind speed during each hour were re-
corded. Anemometer height was 10 meters. A bushy wind break, house, and
ranch buildings within 100 yards to the east and south of the site, as well as a
bent and unbalanced wind vane shaft, make the wind direction data highly
questionable,

Data recovery was fair to excellent, ranging from 43.3 percent in September
to 100.0 percent in April. Overall data recovery for the period was 82.4 per-
cent.

Average monthly wind speeds at this site ranged from 10.5 miles per hour in
August to 14.8 miles per hour in May. Average annual wind speed was 12.8
miles per hour.

Average monthly wind power ranged from 96.2 watts/m? in August to 306.3
watts/m? in January. Average annual wind power was 217.1 watts/m?®.

Average seasonal wind speeds were 12,2 miles per hour in summer, 12.3
miles per hour in autumn, 13.2 miles per hour in winter, and 13.5 miles per
hour in spring. In winter, the highest average wind speeds occurred in mid-
afternoon. In spring and autumn, the highest average wind speeds occurred in
late afternoon, and in summer they occurred in early evening. The lowest av-
erage wind speeds occurred around 0500 to 0800 MST year round. The diur-
nal range of average wind speeds was greatest in summer and least in winter.

The most common wind directions were west, west-northwest, and south.
Winds from the east and east-southeast were least common. By direction, av-
erage wind speeds ranged from 8.6 miles per hour for southwest windsto 15.8
miles per hour for westerly winds.




TableIV - 71
Monthly Wind Speed Distribution

GLACIER COUNTY - CUT BANK

06/03/81-08/03/83
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Table IV - 72

Percentage Frequency Summary for Wind Speed

GLACIER COUNTY - CUT BANK (WINTER)

06/03/81 - 08/03/83
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TableIV - 73

Percentage Frequency Summary for Wind Speed

GLACIER COUNTY - CUT BANK (SPRING)

06/03/81-08/03/83
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Table IV - 74

Percentage Frequency Summary for Wind Speed

GLACIER COUNTY - CUT BANK (SUMMER)

06/03/81 - 08/03/83
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Table IV - 75

Percentage Frequency Summary for Wind Speed

GLACIER COUNTY - CUT BANK (AUTUMN)

06/03/81 - 68/03/83
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Table IV - 76
Annual Wind Rose Distribution

GLACIER COUNTY - CUT BANK

06/03/81 - 08/03/83
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GLACIER COUNTY - CUT BANK
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Coefficients of Weibull Distribution
GLACIER COUNTY - CUT BANK
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NOVEMBER
DECEMBER

YEAR
SOURCE: GEORESEARCH,

Table 1V - 64

06/03/81 - 08/03/83

SCALE
FACTOR (C)
(M/SEC)
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.1095
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CUT BANK FAA AIRPORT

GLACIER COUNTY

The Cut Bank airport is located about 5 miles south-southwest of Cut
Bank at 48 36 00 N and 112 22 12 W (Site No. 56 on Map II-1). Elevation at
the airport is 3,852 feet. Meteorological data have been collected at this site
for many years by the Federal Aviation Administration.

Cut Bank is on the Great Plains about 40 miles east of the Rocky Moun-
tain Front and about 50 miles west of the Sweetgrass Hills. The land around
Cut Bank is used predominantly for agriculture. Most of the land is privately
owned, although a few sections are owned by the state and federal govern-
ments. The Blackfeet Indian Reservation lies a few miles to the west.
Interstate Highway 15 runs near the site, and many county roads cross the
area.

Electrical service in the area is provided by Glacier County Electric
Cooperative. A 115-kV transmission line runs east-west through Cut Bank.
The nearest other commercial airport is at Shelby, approximately 25 miles
to the east. Air traffic in the area is generally light.

Data for the site, collected primarily for aviation and weather forecasting
uses, consist of short-term (5 minutes or less) averages of wind speed and
wind direction, as well as other meteorological parameters. Data are
gathered once per hour. The data have been analyzed by Battelle Pacific
Northwest Laboratories. Because of a change in anemometer height, the
data set was split into two parts for analysis: November 22, 1949, through
October 3, 1959; and October 4, 1959, through December 31, 1978. Only
data from the latter period were selected for inclusion in the Montana Wind
Energy Atlas.

The data set for Cut Bank consists of summaries of observations made
every third hour, The anemometer was mounted on a ground mast at a
height of 6.1 meters. Data from the site are representative of a large portion
of north-central Montana.

Average monthly wind speeds ranged from 10.3 miles per hour in July to
13.9 miles per hour in December and January. Average annual wind speed
was 12.5 miles per hour.

Average monthly wind power varied from 118.0 watts/m? in July to 328.0
watts/m? in January. Average annual wind power was 228.0 watts/m®,

Average seasonal wind speeds were 10.9 miles per hour in summer, 12.5
miles per hour in autumn, 13.0 miles per hour in spring, and 13.8 miles per
hour in winter.

The highest average wind speeds occurred in mid-afternoon during all
seasons except summer, when they occurred in late afternoon. The lowest
average wind speeds occurred in early morning during all seasons. The diurnal
range of average wind speeds was greatest in summer and least in winter.

The most common wind directions at this site were west-southwest and
west, Winds from the east-northeast and south-southwest were least
common. By direction, average wind speeds ranged from 8.1 miles per hour
for winds from the northeast, east, and southeast, to 18.6 miles per hour for
winds from the west-southwest. The highest average wind speeds were
associated with winds from the prevailing wind directions.




Table IV - 78
Monthly Wind Speed Distribution

GLACIER COUNTY - CUT BANK FAA AIRPORT

10/04/59 - 12/31/78
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Table IV - 79

Percentage Frequency Summary for Wind Speed

GLACIER COUNTY - CUT BANK FAA AIRPORT (WINTER)

10/04/59 - 12/31/78
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Table IV - 8¢

Percentage Frequency Summary for Wind Speed

GLACIER COUNTY - CUT BANK FAA AIRPORT (SPRING)
10/04/59 - 12/31/78

WIND SPEED (MPH)

0.5~ 1.5- 2.5- 3.5- 4,5- 5.5- 6.5- 7.5~ 8.5- 9.5- 10.5- 11,5- 12.5= 13.5-
<0.5 1.4 2.4 3.4 h.4 5.4 6.4 7.4 8.4 9.4 10,4 11.4 2.4 13,4 14.4 >14.4
WIND SPEED (M/SEC) AY AV
1.1~ 3.4- 5.6- 7.8- 10.1- 12.3- 14.5- 16.8- 19,0- 21.3- 23.5- 25,7- 28.0- 30.2- SPEED SPEED
<1.1 3.1 5.4 7.6 9.8 12.1 14.3 16.6 18.8 21.0 23.3 25.5 27.7 30.0 32.2 »32.2 (MPH)(M/SEC)
H 3 8.6 1.7 10,0 15.4 15.3 12.0 10.1 7.3 6.1 6.1 3 1.4 0.9 0.7 0.5 0.8 10.8 4.8
6 11.0 1.8 10.4 16.0 14.4 11.9 9.4 6.9 5.2 5.3 3.2 1.9 0.7 0.7 0.5 0.9 10.4 .7
0 9 .2 0.9 10.6 12.1 12.6 9.3 .7 7.1 7.9 7.6 5.4 2.1 1.8 1.8 1.1 0.9 12.2 5.4
12 2.6 0.5 6.1 9.1 12.8 12.3 8.6 8.4 8.9 2.8 6.3 3.9 3.7 3.3 1.6 2.2 14.9 6.7
U 15 1.5 0.5 4.6 8.7 10.9 10.3 8.8 2.6 9.6 9.6 9.2 5.0 3.3 3.8 2.1 2.7 16.2 7.2
18 1.6 0.5 h.2 7.2 10.1 10.6 11.5 2.2 16.0 10.5 g.2 5.4 3.8 2.7 1.2 2.4 16.1 7.2
R 21 3.0 0.8 5.8 12,2 17.5 14.8 10.4 9.7 8.7 7.4 b1 2.8 1.1 0.8 0.6 0.3 12.6 5.6
24 h,2 0.7 7.7 14.6 19.8 14.8 11.2 6.5 6.5 5.7 3.9 1.5 1.3 0.6 0.4 0.6 11.6 5.2
ALL HOURS 5.2 0.9 7.4 11,9 14,2 12.0 9.9 8.1 7.9 7.7 5.5 3.0 2.1 1.8 1.0 1.3 13.0 5.8

SOURCE: BATTELLE PACIFIC NORTHWEST LABORATORIES
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Table IV - 81

Percentage Frequency Summary for Wind Speed

GLACIER COUNTY - CUT BANK FAA AIRPORT (SUMMER)
10/04/59 - 12/31/78

WIND SPEED (MPH)

0.5- 1.5- 2.5- 3.5~ 4.5« 5.5~ 6.5- 7.5- 8.5- 9.5- 10.5- 11.5- 12.5= 13.5-
<0.5 1.4 2.4 3.4 .4 5.4 6.4 7.4 8.L 2.4 10.4 11.4 2.4 13,4 tu.h 2144
WIND SPEED (M/SEC) AV AV
1.1- 3.4- 5.6- 7.8- 10.1- 12.3- 14.5- 16.8- 19.0- 21.3- 23.5=- 25.7- 28.0- 30.2- SPEED SPEED
<1.1 3a 5.4 7.6 9.8 12.1 4.3 16.6 18.8 21.0 23.3 25.5 27.7 30.0 32.2 >32.2 (MPH)(M/SEC)
H 3 9.4 0.9 14.8 22.5 19.1 12.4 7.8 4.8 3.9 2.0 1.3 0.5 0.3 0.3 6.0 0.1 8.5 3.8
6 13.5 0.8 16.3 21.3 16.9 12.0 8.4 3.6 3.2 1.9 1.0 0.4 0.4 0.2 0.1 0.1 7.9 3.5
0 9 9.9 1.% 14.0 16.2 14.8 10.2 7.1 7.0 7.4 5.7 2.5 1.7 ¢.7 0.8 0.2 0.5 10.1 4.5
12 3.0 0.5 7.4 13.4 16.5 15.2 11.1 1.7 7.9 6.6 5.1 1.8 1.3 1 0.4 0.8 12.4 5.5
U 15 2.4 0.5 6.3 11.3 14.7 14.2 10.6 8.6 9.0 8.1 6.4 2.7 1.6 1.8 1.1 0.6 13.6 6.1
18 2.4 0.6 5.3 11.6 12.3 12.8 9.9 9.7 11.4 10.3 5.6 3.4 1.9 2,0 g.4 0.7 14.0 6.3
R 21 4.1 0.6 6.3 16.7 21.5 14.5 10.7 1.9 7.4 5.1 2.8 0.8 0.6 0.8 0.0 0.2 11.2 5.0
24 5.5 0.8 g.7 21.9 23.1 15.3 2.1 L.8 3.8 3.0 1.6 0.5 o.b 0.3 0.0 0.1 9.5 h.2
ALL HOURS 6.2 0.8 10.0 16.9 17.4 13.3 3.3 6.8 6.8 5.4 3.3 L 0.9 0.9 0.3 0.3 10.9 4.9

SOURCE: BATTELLE PACIFIC NORTHWEST LABORATORIES
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Table IV - 82

Percentage Frequency Summary for Wind Speed
GLACIER COUNTY - CUT BANK FAA AIRPORT (AUTUMN)

10/04/59 - 12/31/78

WIND SPEED (MPH)

0.5- 1.5- 2.5~ 3.5- L4.5- 5.5- 6.5- 7.5- 8.5- 9.5- 10.5- 11.5- 12,5- 13.5-
<0.5 1.4 2.4 i.b 4.4 5.4 6.4 7.4 8.4 9.4 10.4 11,4 12,4 3.4 4.4 >14.4
WIND SPEED (M/SEC) AV AY
1.1 3.4~ 5.6- 7.8- 10.1- 12.3- 14,5~ 16.8- 19.0- 21.3~ 23.5=- 25.7- 28.0- 30.2- SPEED SPEED
<1.1 3.1 5.4 7.6 9.8 12,1 14.3 16.6 18.8 21.0 23.3 25.5 27.7 30.0 32.2 »32.2 (MPH)(M/SEC)
H 3 10.6 1.3 11.9 14.7 14.0 11.0 9.0 6.7 6.4 5.1 4.0 1.5 1.1 1.3 0.8 0.6 10.7 4.8
6 12.7 1.5 12.5 15.9 12.5 9.6 8.2 6.7 6.8 5.2 3.9 1.5 1.0 0.7 0.5 0.7 10.2 .6
0 9 13.1 1.8 12.1 12.8 11.9 9.9 8.4 7.0 7.2 5.8 4.1 2.4 1.4 1.0 0.5 o.4 10.7 4.8
12 1.6 1.1 7.7 11.8 12.5 10.8 8.7 6.3 8.8 8.3 7.3 4.0 3.0 2.8 1.6 1.5 141 6.3
U 15 2.5 0.4 h.8 8.5 10.9 10.8 9.7 8.7 10.5 9.2 8.5 4.5 3.9 3.1 2.1 2.1 15.7 7.0
18 3.2 0.9 4.5 9.3 13.3 10.0 10.6 8.3 12,1 10.2 8.2 3.8 2.6 1.8 0.8 0.9 14.6 6.5
R 21 4,5 0.5 6.4 13.9 16.8 15.4 12.3 8.1 7.7 6.6 3.3 1.3 0.9 1.3 0.6 0.6 12,0 5.4
24 5.7 1.2 9.4 16.1 15.6 13.5 9.5 6.4 8.1 5.7 3.4 2.3 1.1 0.8 0.5 0.6 11.4 5.1
ALL HOURS 7.0 1.1 8. 12,9 13.4 1.4 9.5 7.3 8.5 7.0 5.3 2.6 1.9 1.6 0.9 0.8 12.5 5.6

SQURCE: BATTELLE PACIFIC NORTHWEST LABORATORIES



Table IV - 83
Annual Wind Roese Distribution

GLACIER COUNTY - CUT BANK FAA AIRPORT

10/04/59 - 12/31/78

NNW TOTAL <DIRECTION

NW

WNW

WSW

SW

SSwW

SE SSE

ESE

NNE NE ENE

DIRECT [ON>

SPEED (M/SEC)

SPEED (MPH)

Wo L ELpbwWaed~s\uawOooZao

gy FIITSITISISITTIS
AUOSNO~OROrr NN NO~OOINONO O
11111111112233l4u.
i1 1 B 1 | 1 T I O T I I | [ L] 1T L1 1A
555555555555555555555555
OrMNMINWOUFORO=NUMII IO~ OO NO N
Lok e ek R ek el AR LU T

TOTAL
AV SPD (MPH)
AV SPD (M/S)

CALM

0882932570&.?97752220000003799

...........................

.........................

OCOOOCOOCOOOOLCOOOOCOO0COoRO 536

0169975.&..&.3210000000000000 b= ad
0000000000000000000000000 Tl olTsl

005031{8653211000000000000 O OheD

P R T e e L

0001110000000000000000000 O

Cr OOt -Or~ N~~~ OO0C0000 wwut

COC—NAUNNMNNN~OSOOOOCOOoOCOoOoO0 ﬂzb«l.
-

COMMMONMIMONMMONORNONrerr-r—O00o000 ™MmOm
OO rrmrrrr OO0 000CO00O0O0OO0O00 OO

Lanl ol

0157765.4;4.4.41!1.100000000000 M~

e s . A e s o8 s Y

0000000000000000000000000 om0

COMIINNr—~OOCOO0O0OOOCOOO0S oI

.........................

COOOOQOOOOLODOoOOCQOOOOooOoCOD —ON

CrofNOOMrrOOoOOoOD0O0o0D000 13_.-..

COQ-r~O00OO0OoCOOLOCOOODRORCOQ h_.83

CONMrnniNrrOO00C00O0O0O0OCO0 M-

OCCOO—QOCQOLQOOLLOQOOCOOoCOOOO oy

O.I8?_06|421.0000000000000000 ) o) [

P N S R R

0001100000000000000000000 Soen

CCIVVMNMN—OSOoOOCOoOoO00oOOCOooO0 mre—w

.........................

COoOOCOOOCOOOoOOOOOOOoOoO0OOoOOCO Naom

oOoNMMUMrE-~OO000COOOLOOOD00C0O 316

CoCOoODCOoOROLLOLEROODOOoOOCO 283

OCOMNMM—r— OO0 0000OCOoOOO0COoO00CCO COmM~

COO0O0O0COOOOOLQOOOOoOCOOOOOOOO0 r~om

O=NUMNeEr--DOoQOCooDoCCoOOCQ 016

OOoOCOoOCOoOLoCoOoLOLoooOoLOO0 283

OrrOINITNNr—COOCOoO000C00C000 VYN

.........................

QOoOCOOoOOOLOOOOOCOOO0OoOoOOOOOS AV

OrronNOORNN-r—~OOoO0O000COOC MmN

L R R e O

COrr~rrO00CO00OCOoOOO000OO0O0O0O0 NI
—

o
.._.4444Q2223333344h5679w
1
CFOREMNROMNEONTI~A - T ONCNT
U GO TS O 9 00 O O A O
e L L R e T R X

AV SPD (MPH)
AV SPD (M/S)

oW E—JduWnd~\IOoDx

152

PACIFIC NORTHWEST LABORATORIES

BATTELLE

SOURCE:



€51

CUT BANK FAA AIRPORT — GLACIER COUNTY

WIND SPEED

Figure IV -9
Annual Wind Rose

(1959 - 1978)

KEY

> 255 MPH

19.0 to 25.5 MPH
12.3 to 18.8 MPH
7.8 to 12.1 MPH

56 to 7.6 MPH

0 to 5.4 MPH

WIND SPEED

s
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Table IV - 84
Coefficients of Weibull Distribution
GLACIER COUNTY - CUT BANK FAA AIRPORT
10/04/59 - 12/31/78

SCALE SHAPE
MONTH FACTOR (C) FACTOR (K)

(M/SEC)
JANUARY 7.9270 2.1000
FEBRUARY 7.9290 2.1270
MARCH 7.5310 2.1560
APRIL 7.7180 2.3490
MAY 7.3050 2.4670
JUNE 6.9710 2.4340
JuLy 6.2700 2.5470
AUGUST 6.3340 2.5960
SEPTEMBER 6.5610 2.3530
OCTOBER 7.3240 2.3990
NOVEMBER 7.6580 2.1690
DECEMBER 7.8490 2.0720
YEAR 7.3750 2.1980

SOURCE: BATTELLE PACIF!C NORTHWEST LABORATORIES



